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A facile synthesis of 2,3-diaryl-cis-3,3a-
dihydropyrazolo[3' ,4' :4,5]thiazolo[3,2-b[-s-triazoles 3
has been achieved by the condensation of 3-(p-tolyl)-s-
triazole-5-thione 1 with chloroacetic acid and aldehydes
in the presence of acetic anhydride, anhydrous sodium
. acetate and glacial acetic acid to yield 2-(p-tolyl)-6-
arylidenethiazolo[3,2-b ]-s-triazol-5-(6H)-ones 2 follo-
wed by treatment with arylhydrazines. The structures of
triazoles 3 have been supported by IR, IHNMR and
mass spectral data. The antibacterial and antifungal
activities of some of the compounds have also been
evaluated.
In continuation of our earlier work on the
synthesis of novel bridgehead nitrogen heterocyclic
systemsl-10 and in view of the reported diuretic and
natri-uretic activity of s-triazole systems" together
with antimicrobial activity of alkylpyrazoles'F",
we report herein the synthesis of pyrazolo-
[3' ,4' :4,S]thiazolo[3,2-b ]-s-triazole system, another
novel and hitherto urtknown heterocyclic system.
J-(p-Tolyl)-s-triazole-S-thioneI4 Ion' conden-
sation with chloroacetic acid and aldehydes in the
presence of anhydrous sodium acetate, acetic
anhydride and glacial acetic acid afforded 2-(p-
tolyl)-6- arylidenethiazolo[3,2-b ]-s-triazol-S-( 6H)-
ones 2. The structural assignment of 2 was
supported by the appearance of an IR band in the
region 1680-1700 ern". Condensation of 2 with
arylhydrazines yielded the cyclized products, 6-(p-
tolyl)-3,3a- dihydro-2,3-diarylpyrazolo[3',4':4,S]-
thiazolo[3,2-b ]-s-triazoles 3 in one-step (Scheme
.I). The lack of absorption in the IR spectra of 3 in
the region 1680-1710 em" showed the absence of
carbonyl group, thereby suggesting the cyclic
structure for 3. The structures of triazoles 3 were
Note
further supported by their IHNMR spectral data
(vide Experimental). The appearance of two
doublets at 8 7.0S and 7.S9 (J=8.8 Hz) respectively
for the protons at 3a and 3 positions corroborated
the cyclic structure and cis configuration".
Antimicrobial activity
The compounds 3a (Ar-p-MeOC6H4) and 3b
(Ar = p-MeOC6H4) were evaluated for their
antimicrobial activity against the gram positive
Staphylococcus aureus, gram negative Escherichia
coli and Pseudomonas aeruginosa and the fungus
Candida albicans. Neat samples and serial plate
dilution method were used". The minimum
inhibitory concentrations (MIC) of compounds 3a
and 3b against P. aeruginosa and S. aureus was
found to be SOO ug/rnl.. These compounds were
found to be active against C. albicans, when tested
as neat samples.
Experimental Section
TLC was run on silica gel plates using acetone-
benzene (1:3) as solvent. Melting points are
uncorrected. IR (KBr) (vrnax in ern") and IHNMR
spectra (chemical shift in 8, ppm) were recorded on
a Hitachi 21S and Varian VXR-200 MHz
spectrometers respectively. C, Hand N analyses
were carried out on a Yanaco MT-3 (Japan)
analyser. Mass spectra were scanned on a Jeol
JMX-DX-300 spectrometer operating at 70eV.
2-(p- Tolyl)- 6-(p-methoxybenzyJidene )-thiazolo-
[3,2-b]-s-tr'iazol-5(6H)-one (2a, Ar=p-MeO-C6Ra).
A mixture of 1 (1.9 g, 0.01 mole), chloroacetic
acid (1.Sg, O.OIS mole), fused sodium acetate (1.64
g, 0.02 mole) and p-anisaldehyde (1.36 g, 0.01
mole) in acetic anhydride (20 mL) and glacial
acetic acid (30 mL) was refluxed on a heating
mantle for 2 hr, concentrated and cooled. The
yellow solid separated, was filtered, washed with
water and crystallized from glacial acetic acid as
yellow crystals, m.p. 262°, yield 1.7g (48%)
(Found: N, 11.86; S, 9.28. C17H15N302S requires
N, 12.03; S, 9.16%).
.The characteristic data of other arylidene
thiazolo[3,2-b]-s-triazol-S(6H)-ones 2b-e are given
in Table 1.
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Scheme I
Table 1- 6-Arylidene-thiaiolo[3,2-b ]-s-triazol-5(6H)-ones 2
Compd Ar m.p. Yield Found (%) (Caled)
°C (%) C H N S
2b p-CI-C6H4 265 60 60.72 3.26 12.12 9.27
(6l.l0 3.39 11.88 9.05)
2c P-N02C6H4 248 70 59.17 3.51 8.54
(59.34 3.30 8.79)
2d m-N02C6H4 221 70 59.08 3.48 8.62
(59.34 3.30 8.79)
2e p-(CH3hNC6H4 >275 75 66.58 5.22 15.29 8.57
(66.30) 4.97 15.46 8.84)
Table II - Pyrazolo[3',4' :4,5]thiazolo[3,2-b ]-s-triazoles 3
Compd Ar R m.p. Yield Mol. formula Found (%) (Caled)
°C (%) C H N S
3b p-CI-C6H4 N02 251 60 C24H'6N7S04CI 54.27 3.06 18.68 5.87
(53.98 2.99 18.37 6.00)
3c P-N02C6H4 N02 183 65 C24H'6N506S 53.21 2.87 5.54
(52.94 2.94 5.88)
3d m-N02C6H4 N02 194 65 C24H'6N5S06 52.88 2.73 5.62
(52.94 2.94 5.88)
3e p-(CH3)2NC6H4 N02 209 60 C26H22N5S04 57.84 3.89 20.87 5.67
(57.56 4.06 20.66 5.90)
3f p-CHP-C6H4 H 199 62 C25H2,N5SO 68.16 4.63 16.12 7.48
(68.33 4.78 15.94 7.29)
3g p-CIC6H4 H 184 60 C24H'5N5SCI 65.35 3.89 15.57 7.44
(64.93 4.06 15.78 7.22)
3h P-N02C6H4 H 198 65 C24H'5N6S02 63.72 4.16 7.37
(63.43 3.96 7.05)
3i m-N02C6H4 H 265 55 C24H'5N6S02 63.70 4.13 7.24
(64.43 3.96 7.05)
3j p-(CH3hNC6H4 H 196 70 C26H24N6S 69.21 5.45 18.32 7.30
(69.03 5.31 18.58 7.08)
2-(2" ,4" -Dinitrophenyl)- 3-(p-methoxyphenyl)-
cis-3,3a-dihydropyrazolo [3',4' :4,5] thiazolo [3,2-h]-
s-triazole 3a. A mixture of 2a (1.2 g, 0.0033
mole), 2,4-DNP (0.66 g, 0.0033 mole) and
anhydrous sodium acetate (0.55g, 0.0066 mole) in
glacial acetic acid (40 mL) was heated under reflux
for 6 hr, cooled to room temperature and poured
into cold water. The yellow solid, thus separated,
was filtered, washed well with water and
crystallized from glacial acetic acid giving brilliant
yellow needles, m.p. 222°, yield 1.2g (70%)
(Found: C, 56.91; H, 3.47; S, 6.22. C2sH'90SN7S
requires C, 56.71; H, 3.59; S, 6.05%); IR: 822,840,
870 (p-disubstituted and 1,2,4-trisubstituted
benzene rings), l335, 1515 (N02 stretching); 1510
(C-N stretching), 1590, 1620, (C=N); 'HNMR
(CDCI3): 2.42(3H,s,CH3), 3.90(3H,s,OCH3),
7.05(IH,d,J=8.8 Hz, C3a-H), 7.59 (IH,d,J=8.8 Hz,
CrH], 7.26-8.18 (lOH, m, ArH), 9.18 (IH,d,J=2.6
Hz, C3,,-H of 2,4-dinitrophenyl moiety); MS: mlz
529 (M+).
The characteristic data of other pyrazolo[3',4' :
4,5]thiazolo[3,2-b [-s-triazoles 3b-j are given in
Table II.
Acknowledgement
The author is thankful to Dr Hiratake Jun of 16
Kyoto University, Japan for IR, 'HNMR and mass
NOTES 955
spectra and elemental analysis, to Dr D R Arora,
Department of Microbiology, Medical College,
Rohtak for biological screening and to the Head of
the Chemistry Department for providing laboratory
facilities.
References
I Jag Mohan, Kiran & Dureja P, Indian J Chern, 29B, 1991,
148.
2 Jag Mohan & Kiran, Indian J Chern, 30B, 1991,75.
3 Jag Mohan, Anjaneyulu G S R & Verma P, Indian J
Chern, 30B, 1991,624.
4 Jag Mohan & Kiran, Indian J Chern, 30B, 1991, 898.
5 Jag Mohan, Organic preparation and procedures,
(International Briefs, USA), 24,1992,523.
6 Jag Mohan, Singh V, Indian J Chern, 31B, 1992,786.
7 Jag Mohan, Singh V & Kumar V, Indian J Chern, 32B,
1993,953.
8 Jag Mohan & Verma P, Indian J Chern, 32B, 1993,986.
9 Jag Mohan & Kataria S, Indian J Chern, 33B, 1994, 196.
10 Jag Mohan, Singh V & Malik N, Indian J Chern, 34B,
1995,1105.
II Yale H L & Piala J J, J Med Chern, 9, 1996,42.
12 Herrman E & Cabliks J, Cancer Chemotherapy Rept, 14,
1961,85.
13 Rich S &Horsfall J G, Phytopathology, 42, 1962,457.
14 Jag Mohan, Indian J Chem, 21B, 1982, 243.
15 Jag Mohan, Advanced Practical Organic Chemistry, Vol
II (H imalaya Publishing House, Bombay, India), 1992,
62.
Nakahara H, Ishikawa T, Sarai Y, Kondo T & Mitsuhashi
S, Nature, 266, 1977, 165.
